Effectiveness of an antagonist to gonadotrophin releasing hormone on the FSH and LH response to GnRH in perifused equine pituitary cells, and in seasonally acyclic mares.
We wish to use a gonadotrophin-releasing hormone (GnRH) antagonist in the mare as a tool for investigating the control of the oestrous cycle. The aim of this study was to test the effectiveness of the antagonist cetrorelix by testing both in vitro, using perifused equine anterior pituitary cells, and in vivo in seasonally acyclic mares. Pituitary cells were prepared and after 3-4 days incubation, loaded onto columns and given four pulses of GnRH (at 0, 30, 60 and 90 min; dose-response study). After the second GnRH pulse, infusion of cetrorelix began (0, 100, 1000 and 2000 pmol/l) and continued until the end of the experiment. To mimic luteal phase conditions, cells were pre-incubated and perifused with progesterone (25 nmol/l) and GnRH pulses given at 0, 90, 180 and 270 min. Cetrorelix (0 or 1000 pmol/l) began after the second GnRH pulse. Follicle stimulating hormone (FSH) and luteinizing hormone (LH) concentrations were measured in 5 min fractions. Both FSH and LH response areas (above baseline) after GnRH were inhibited by 1000 pmol/l cetrorelix (P < 0.01, P < 0.01, respectively) but not by 100 pmol/l cetrorelix. Similarly, in the presence of progesterone, cetrorelix inhibited the FSH (P < 0.001) and LH (P = 0.0002) response area. Seasonally acyclic mares, pre-treated for 3 days with progesterone (150 mg i.m. per day) were given cetrorelix as (i) a loading dose of 1 microg/kg then infusion at 2.2 ng/(kg min) for 90 min, (ii) a s.c. injection at 20 microg/kg, (iii) infusion at 2.2 ng/(kg min) for 48 h, and (iv) no cetrorelix (control mares). At 90 min, 6, 24 and 48 h after cetrorelix was first administered, mares were given a bolus injection of GnRH (22.2 ng/kg i.v.) and the FSH and LH responses measured. All doses of cetrorelix inhibited the FSH response at 90 min. The response was no longer suppressed at 6 h in the 90 min infusion group, showing a rapid recovery from inhibition. At 24 h, the FSH responses in the injected and 48 h infusion group were suppressed. The LH concentrations were low and showed no significant changes. This study has defined the time course and dose of cetrorelix with respect to its effect on FSH in the horse. It is concluded that cetrorelix could be used to elucidate the role of FSH in follicular development in cyclic mares.